Iron-peroxo species have been established or postulated in the chemistry of dioxygen activation at mononuclear iron centres in biology. 1, 2 For example, activated BLM, † the form of the antitumor drug bleomycin responsible for its DNA cleavage activity, 3, 4 is formulated as a low spin Fe III -h 1 -OOH species. 5 Similarly, an Fe III -h 1 -OOH moiety is strongly implicated in the mechanism of cytochrome P450 and considered the key intermediate immediately prior to the cleavage of the O-O bond to generate the high valent iron-oxo oxidant. 6 Both Fe III 15 Upon addition of 5 equiv. NH 3 (aq) at 245 °C, the purple chromophore converts to a blue species 2 (Scheme 1) with an absorption maximum at 685 nm (e M 520 dm 3 mol 21 cm 21 ). Addition of perchloric acid reverses this colour change and quantitatively regenerates the original purple solution. The conversion of 1 to 2 can also be monitored by EPR spectroscopy. Addition of base converts the characteristic low-spin Fe III EPR spectrum of 1 with g values at 2.3, 2.1 and 1.9 to one with an intense isotropic signal at g = 4.3, which is typical of a mononuclear rhombic high-spin Fe III center (E/D = 1/3). In the case of the Fe III (N-R-trispicen) complexes, the addition of base to the Fe III -OOH species converts them to high-spin Fe III complexes with more axial EPR spectra (E/D ≈ 0.08). 16 Electrospray ionisation mass spectrometry provides the elemental composition of 2. As reported earlier, the ESMS of 1 shows a prominent feature at m/z 555, whose mass and isotope distribution pattern unequivocally assigns this ion as {[Fe(N4Py)(OOH)]ClO 4 } + . 13a The ESMS of 2, on the other hand, exhibits a prominent feature at m/z 455, a value which corresponds to the loss of HClO 4 , relative to that of 1. The isotope distribution pattern associated with this feature matches well with that calculated for, [Fe(N4Py)(OO)] + , thus supporting the notion that 2 is the conjugate base of 1.
Resonance Raman spectroscopy provides further insight into this transformation. Excitation into the peroxo-to-iron(iii) charge transfer band of 1 generates a Raman spectrum with features at 632 and 790 cm 21 [ Fig. 1(a) ]. ‡ The latter is unequivocally assigned to n(O-O) by its 18 O shift of 246 cm 21 , while the former is associated with a coupled Fe-OOH mode. 14 These features are considered the Raman signature for a low spin Fe(iii)-OOH species. Conversion to 2 results in a significantly different Raman spectrum with prominent peaks at 495 and 827 cm 21 [ Fig. 1(b) ]. § The use of H 2 18 O 2 shifts the two features to 478 (Dn = 217) and 781 (Dn = 246) cm 21 , respectively [ Fig. 1(c) (Fig. 2) . ¶ Although the various isotopic components of 16 At this point, we do not have enough information to determine whether the iron centre in 2 becomes seven-coordinate, as illustrated in Scheme 1, or remains six-co-ordinate by a decrease in the denticity of the N4Py ligand. The latter may come about by detachment of one of the pendant pyridines or, by breaking the already weak tertiary amine bond as the h 2 -peroxo ligand pulls the iron centre further out of the plane defined by the four pyridine ligands to achieve a coordination geometry similar to that found in the structure of [Mn(TPP)(h 2 -O 2 )] -. 17 With OO -) ] interconversion allows us to support unequivocally the hypothesis that protonation of the peroxo species activates it for participation in the oxygen activation mechanisms by iron enzymes. 6, 11 We acknowledge C. M. Jeronimus-Stratingh and A. P. Bruins for advice and assistance with mass spectrometric measurements and financial support from Unilever (Vlaardingen, The Netherlands) and the National Institutes of Health (Grant GM-33162). ‡ Resonance Raman spectra were collected on an Acton AM-506 spectrometer (2400-groove grating) 
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